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This is an appeal under 35 U.S.C. § 134 from an
exam ner’s rejections of Clains 41, 10, 11, 15, 27, 6, 9, 34,

35, 42, and 29-33, all clains pending in this application.

| nt r oducti on

Cainms 41, 10, 15, 27, 6, 9, 34, 35, 42, and 29-33 stand
rejected under 35 U . S.C. 8§ 103 as being unpatentable in view
of the conbi ned teachings of Krener et al. (Krener), “Mpping
of DNA Instability at the Fragile X to a Trinucl eoti de Repeat
Sequence p(CCG,, " Science, Vol. 252, pp. 1711-1714 (June
1991), Innis (Innis I), US. 5,091, 310, patented February 25,
1992 (prior
art under 35 U S.C. 8§ 102(e) based on the application’s filing
date of Septenber 23, 1988), and Innis et al. (Innis I1), “PCR
Wth 7-Deaza-2' - Deoxyguanosi ne Tri phosphate,” Chapter 7 of PCR
Protocols, Innis et al., Ed., Academ c Press, Inc., San D ego,
Cal., pp. 54-59 (1990). daim1ll stands rejected under 35
U S. C 8§ 103 as being unpatentable in view of the conbi ned
t eachi ngs
of Krenmer, Innis |, Innis Il, and Mullis et al. (Miullis),

U S. 4,965,188, patented Cctober 23, 1990. The exam ner
acknow edged entry of applicants’ Anmendnent Under 37 CFR 8§
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1.193, filed June 23, 1995, in his Second Suppl enment al

Exam ner’s Answer, mailed August 23, 1995. dains 41 and 42
thereof are representative of the subject matter clainmed and
reproduced hereafter.

41. A method for ascertaining whet her an i ndividual
is acarrier for, or afflicted with Fragile X conpri sing:

a) obtaining a nucleic acid sanple fromsaid
i ndi vi dual selected fromthe group of nucleic acids
consi sting of DNA and RNA; and
b) anplifying a nucleic acid in said nucleic
acid sanple by perform ng a polynerase chain
reaction in areaction mxture that is substantially
free of GIP
and dGIP, said polynerase chain reaction conprising:

(1) at least one prinmer selected fromthe
group consi sting of oligonucleotides that are
capabl e of hybridi zing to sequences present in
said sanple within the FMR-1 fragile site, and
ol i gonucl eoti des capabl e of hybridizing to
sequences present in said sanple that are
sufficiently near the FMR-1 GC-rich fragile site
to yield a detectable PCR product, and

(2) nucleotide anal ogue sel ected fromthe
group consi sting of 7-deaza GIP, inosine, and
7-deaza inosine; and

c) detecting the presence and size of said
anplified nucleic acid by conparison with known
standards, and using techni ques known in the art;

and

d) determ ning whether said individual is a
carrier for, or afflicted wth Fragile X

42. A kit for determ ning whether an individual
carries a nutation for Fragile X, conprising:
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a) at | east one oligonucl eotide priner capable
of hybridizing to nucleic acid sequences from an
i ndi vidual, wherein said sequences are selected from
the group of sequences that consists of (I)

sequences

that are present within the FMR- 1 fragile site, and
(11) sequences that are sufficiently near the FMR 1
GC-rich fragile site to yield a PCR product;

b) nucl eoti de anal ogue sel ected fromthe group
consisting of 7-deaza GIP, inosine, and 7-deaza
i nosi ne; and

c) a PCR reaction mxture which is

substantially
free of added GIP or dGTP.

Di scussi on

1. Caiminterpretation

Prelimnarily, we note the follow ng statenent in the
exam ner’ s Second Suppl enental Exam ner’s Answer (Sec. Suppl.
Ans.), mailed August 23, 1995, page 3, second full paragraph,
whi ch reads:

Wil e Krener does not explicitly teach comnbi ni ng
the materials of the nethod together in a kit, it would
have been prima facie obvious to one of ordinary skill
inthe art at the tine the invention was nmade to package
the materials together in the manner convenient for use
to one of ordinary skill in the art.

In so stating, the exam ner apparently concludes that the

materials enployed to performthe nethods of Cains 41, 10,
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11, 15, 27, 6, 9, 34, and 35 are identical in scope to the
materials conbined to formthe kits of Clainms 42 and 29 to 33.
We hold that the scope of materials enployed to performthe
met hods appellants claimis not comensurate with the scope of
mat erials conbined to formthe kits appellants claim
Specifically, nethod step b) of Caim4l reads in rel evant
part (enphasis added):
b) anplifying a nucleic acid in said nucleic acid
sanple by performng a polynerase chain reaction in a
aéggtion m xture that is substantially free of GIP and

In contrast, kit conponent c) of Caim42 is (enphasis added):

c) a PCR reaction mxture which is substantially
free of added GIP or dGTP.

Thus, while the PCR reaction mxture of the method of Caim41l
must be “substantially free” of both GIP and dGIP, the
reaction m xture included in the kit of Caim42 need not be
substantially free of both GIP and dGIP and can be used in
nmet hods outside the scope of Claim4l, which, though
nonpreferred, applicants nevertheless regard as their
invention. See applicants’ specification (Spec.), page 19,
lines 12-15; enphasis added):

In addition to using an anal ogue of guanosine, it is

further preferred that the nmethod of the present
i nvention
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is perforned in a reaction m xture that is substantially
free of both GIP and dGTP.

Next, the nucl eotide anal ogues of nmethod Caim4l and kit
Claim 42 are “selected fromthe group consisting of 7-deaza
GIP, inosine, and 7-deaza inosine.” However, consistent with
the teaching in the specification, we hold that the term*“7-
deaza GIP” in Clainms 41 and 42 reads on both 7-deaza GIP and
7-deaza dGIP.? See the Specification (Spec., p. 19, |I. 4-11
enphasi s added):

The process of the present invention uses an

anal ogue of guanosi ne nucleotide. U S. Patent

No. 4,804, 748 di scl oses anal ogues useful in the

present invention and is hereby incorporated by

reference. Preferred anal ogues include inosine,

7-deaza- guanosi ne and 7-deaza i nosine nucl eotides

(both ribo- and deoxyribo-). The 2'-deoxy anal ogues

are nore preferred and the 7-deaza-2' deoxy guanosi ne
(7-deaza-2' -dGIP) anal ogue is further preferred.

Finally, we hold that the functional |anguage, “for
ascertaining whether an individual is a carrier for, or
afflicted with Fragile X* in Caim4l, considered in
conjunction with the “reaction mxture that is substantially

free of GIP and dGTP” and in light of the supporting

2 A patent applicant may be his own | exi cographer so |ong as
he sets out his definition in the specification. Intellicall,
Inc. v. Phononetrics, Inc., 952 F.2d 1384, 1387-88, 21 USPQd
1383, 1386 (Fed. Cir. 1992).
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specification, limts the scope of the clained invention to
reliable nmethods for ascertaining whether an individual is a
carrier for, or afflicted with Fragile X. However, we hold

t hat the | anguage, “for determ ni ng whether an individual
carries a nutation for Fragile X’ in Caim42, considered in
conjunction with “a PCR reaction m xture which is
substantially free of added GIP or dGIP” and in light of the
specification, does not limt the scope of the subject matter
claimed to kits conprising naterials useful in reliable

met hods for determ ning whether an individual carries a
mutation for Fragile X. In support of our hol ding that
appellants Caim4l is limted to reliable nethods for
ascertaining whether an individual is a carrier for, or
afflicted with, Fragile X and that appellants’ Caim42 is not
limted to kits for use in performng reliable nethods for
determ ni ng whether an individual carries a mutation for
Fragile X, we find in the specification teaching that the

met hod of Claim 41 has substantial and practical utility while

the kit of daim42 may or may not. See Cross v. lizuka, 753

F.2d 1040, 1044, 224 USPQ 739, 742 (Fed. Gr. 1985):

It is axiomatic that an invention cannot be
consi dered
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“useful ,” in the sense that a patent can be granted on
it,

unl ess substantial or practical utility for the invention

has been di scovered and di scl osed where such utility
woul d

not be obvious. Brenner v. Manson, 383 U. S. 519, ....,

148 USPQ 689 (1966) .

Unli ke the | anguage of nmethod Caim4l and all clains
dependent thereon, the |anguage of kit Caim42 and all clains
dependent thereon reasonably nmay be interpreted consistent
with the teaching in the specification, appellants’ argunents,
and the art nade of record in this application to include
materials for use in methods which cannot be used to reliably
determ ne whether an individual carries a mutation for Fragile
X.  For exanpl e,
see the results reported in applicants’ Fig. 1, explained in
Exanple 1 as follows (Spec., Exanple 1, p. 23, |. 12-24).

DNA isolated from (1) a normal individual (lanes 1);
(2) afragile X carrier male (lanes 2); (3) a nale
afflicted with the fragile X syndrone (lanes 3); and
(4) a female fragile X carrier (lanes 4) were subjected
to PCRin the presence of different proportions of
7-deaza-2'-dGIP to dGIP (100:0; 75:25; 50:50). The
PCR products were anal yzed by bl ot hybridization using
a probe B (described above) conplenentary to the CGG
repeat region of the FMR-1 locus. Figure 1 shows the
results of this analysis. Note that the high nol ecul ar
wei ght bands were detected only in the presence of 100%
7-deaza-2' -dGIP, 0% dGIP. In other words, the fully
nmut ated fragile X gene was only detected when the PCR
reaction m xture was substantially free of dGIP.
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Claimlanguage is to be given the broadest reasonabl e
interpretation which is consistent wwth the invention

described in the specification. 1n re Zletz, 893 F.2d 319,

321, 13 USPd 1320, 1322 (Fed. G r. 1989). The specification
here clearly states that PCR reaction m xtures which are not
substantially free of dGIP cannot reliably detect the fully
mutated fragile X gene. In the kit of Caimd42, the PCR
reaction m xtures need not be substantially free of dGIP.3
Accordingly, we hold that the exam ner erred in concl uding
that “Caim42 is drawn to a kit having the reagents recited

in the nethod of claim4l1l" (Sec. Suppl. Ans., p. 2, third

para., |ast sentence).
2. Prior art teaching
A Kr ener

The exam ner characterizes Krener’s di scl osure and
teachings as follows (Sec. Suppl. Ans., p. 3):

Kremer teaches, in Figure 1B, anplification of a
region of the FMR-1 gene, “PCR products spanning the
p(CCGn repeat [a GC rich region] were generated.”

Kr enmer
al so teaches using prinmers fromthe FMR-1 GC-rich fragile

3 In light of the teaching in the specification and the
scope of method Claim4l, we surmse that applicants intended to
l[imt the PCR reaction mxture in the kit of daim42 to a
reaction mxture which is substantially free of GIP and dGTIP.
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site (see figure 1A, prinmers #203 and #213); detection

by hybridization with a | abel ed CGG repeat probe (Krener,
p. 1713, Fig. 3, caption, see for exanple lines 18-22).
Krener discloses that size (or “nunber of base pairs”) of
a fragile Xregion is indicative of the fragile X genetic
defect. “In addition, the repeat sequences exhi bit
instability and are generally larger in affected nenbers
of a pedigree than their unaffected carrier relatives .

(Kremer, page 1714, colum 3, lines 11-14).
Wi |l e Krener does not explicitly teach conbining the
materials of the method together in a kit, it would have
been prima facie obvious to one of ordinary skill in the
art at the tine the invention was nade to package the
mat erials together in a manner convenient for use to one
of ordinary skill in the art.
The clains differ fromKrener in reciting the use
of greater than 5 PCR cycles, a standard PCR buffer and
use of 7-deaza-2'-GIP and in the absence of dGIP
Interestingly, in their Supplenental Reply To Exam ner’s
Answer Under 37 C.F.R 8 1.193(b) filed Septenber 15, 1995,
or June 11, 1996, appellants do not respond to the exam ner’s
characterization of Krener’ disclosure and teaching.

On close scrutiny, we find that the exam ner too
generally characterized Krener’s disclosure. Figure 1(A)
depi cts the
“DNA sequence of 1.03-kb Pst | fragnment containing the p(CCG,
trinucleotide repeat” (Krener, p. 1712, Fig. 1(A); enphasis
added). Under Fig. 1(A), Krener indicates (enphasis added):

For sequencing, the 1.03-kp Pst | restriction
endonucl ease

- 10 -
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fragnent was isolated from pfxal and subcl oned into the
Pst | site in ML3 npl8. . . . The 530-bp Nhe | to Pst |
restriction endonucl eases fragnent was al so i solated from
pf xal and subcloned in both orientations into Xba 1-Pst |
sites in ML3 npl8 and 19. The difficulties in isolating
ML3 cl ones that spanned the p(CCG , repeat in the reverse
direction | ed us to use doubl e-stranded sequenci ng of
pf xa2
usi ng ol i godeoxyri bonucl eoti de prinmers #201, 203, 204,
209,
and 213. Al sequencing was perfornmed wth Sanger’s
di deoxy
met hod and with TAQuence sequencing kit (U S. Biochem cal
Corp.). Because of high CG content of the tenplate DNA,
sanples were routinely prepared with 7-deaza-dGIP
denat ur ed
in a final concentration of 50%formam de at 90°C for 5

m n.

and | oaded onto sequencing gels imedi ately w t hout
al | owi ng

to cool .

Under Fig. 1(B), Krener teaches “PCR products spanning the
p(CCG , repeat were generated as described in the text and
separated on a 1.5% I ow nelting point argose (1Bl) gel”
(Kremer, p. 1712, Fig. 1(B)). Krener describes PCR product
generation in the text as follows (Krener, pp. 1711-1712,
bridgi ng para.):
In attenpts to obtain sequence data for this region
fromnormal individuals and additional fragile X genotype
i ndi vi dual s, two approaches were undertaken. The first
used two-stage PCR.  Starting material was either total
chronmosomal DNA or, in one case, Eco Rl -digested DNA from
a normal individual; the DNA was fractionated by agarose
gel electrophoresis to enrich for the 5-kb Eco R

f ragnment
whi ch contains the p(CCG, repeat. |In the first-stage

- 11 -
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PCR the 201 and 214 prinmers (Fig. 2) were utilized. The
products of this reaction were used as tenplate for the
second-stage 203- and 213-prinmed PCR  The products of
t hese reactions were then subcloned into ML3 for sequence
analysis. This analysis revealed that only the | ength of
t he repeat sequences varied--the flanking sequences
bet ween
the PCR prinmers and the repeat remaining the same (Fig.
1B)
In all cases the cloned PCR products were substantially
shorter than anticipated, particularly since the fragile
X
i ndi vidual s had | arge insertions or anplifications of
sequences in this region

Fig. 3 is a “Southern blot analysis with fragile X-
affected and normal mal es” (Kremer, p. 1713, Fig. 3):

Total genomi c DNA from | ynphocytes was extracted and

purified. A portion of each sanple . . . was digested
to completion with (A)Pvu Il and BamH, (B) Pvu Il and
Nhe |, (C Sau 3Al, (D) PST I and Rsa |I. Lanes 1, 2,

and 5 are fromaffected males. Lanes 3 and 4 are from
normal males. Sanples were separated by el ectrophoresis
on a 1. 3% agarose gel and transferred to Hybond N

bl otting
menbr ane (Amersham). The probe pfxa4 was *P-1abel ed by
random primng and hybridized to the blots . . . and

exposed to Xomat XK-1 film.
On anal ysis, Krener states (Kremer, p. 1713, col. 2, to
p. 1714, col. 1; enphasis added):

We have concluded fromall the experinental evidence
t hat the unstabl e DNA sequence which characterizes the
fragile X genotype maps to the p(CCG , trinucl eotide
repeat .
We have denonstrated that normal X chronbsonmes have about
40 + 25 copies of p(CCG, and that within these limts
t he sequence is a stable DNA pol ynorphism The fragile X

- 12 -



Appeal No. 95-3606
Application 07/827, 691

genotype is characterized by an increased anount of
unst abl e

DNA that maps to the repeat. Most of this unstable DNA
and

i ndeed nost of the repeat in normal X chronbsones is | ost

during cloning and DNA anplification by PCR, thus, its
exact

nature nust remain specul ati ve.

B. Innis | and Innis |

Innis | teaches that DNA anplification by PCR is useful
to facilitate the cloning of DNA characterization of both DNA
and RNA sequences, and the detection of pathogens and di sease
states associated with the presence of particular DNA nucleic
acid segnents (Ilnnis |, col. 1, |I. 9-17). “PCR can be used in
conjunction with | abel ed probes and ‘ dot-blot’ nethodology to
detect the presence of a nucleic acid sequence initially
present in extraordinarily small amounts” (Innis I, col. 1, |.
44-47). \When inefficient or no anplification occurs by PCR
whi ch unpredictably is often the case, extensive testing is
often required to determ ne the source of the problem, e.g.,
the primers nmay be hybridizing to other regions of the target
sequence (Ilnnis I, col. 2, I. 34-50). It is lnnis’s intent to
elimnate at | east one potential problem i.e., the formation
and presence of secondary structure in the target DNA nol ecul e

whi ch can greatly reduce the efficiency of anplification in

- 138 -
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the PCR process and interfere with normal gel mgrations
(Innis I,
col. 3, |I. 44-58). The problemiIinnis | confronts is nost

preval ent in nucleic acid sequences having hi gh guanosine (G

and cytosine (C) content, i.e., sequences nost likely to form
Hoogsteen bonds (Innis I, col. 3, I. 51-54). Innis | proffers
the follow ng solution (Innis I, col. 4, |. 22-43):

The utilization of c’dGIP [(7-deaza-2'-
deoxyguanosi ne-
5'-triphosphate)] in a polynerase chain reaction results
in
t he incorporation of 7-deazaguanine into the anplified
DNA

produced in the reaction. . . . 7-deazaguani ne precl udes
Hoogsteen bond formation . . . [and] does not inpair
WAt son-

Crick base pairing as does inosine, another structure-
destabilizing base analog. Utilization of inosine in PCR
results in frequent m smatchi ng of bases during priner

ext ensi on.

Utilization of c’dGTP in PCR, however, results in an
astoundi ng increase in the specificity of PCR on nucleic
acid tenplates that contain secondary structure and/or
conpressed regions.

Moreover, Innis | prefers to use c’dGIP in conbination with
dGTP in the PCR reaction m xture for greatest efficiency
(Innis I, col. 4, |. 38-43):
PCR reactions perfornmed with c’dGIP but w t hout dGTP are
typically less efficient than PCR reaction perforned
with mxtures of c’dGTP and dGIP. The optinmum m xture

is believed to be about 3:1 c’dGIP and dGIP, respectively.

- 14 -
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Innis Il restates an earlier analysis of the problem and
his solutions (Ilnnis I, pp. 54-57), including an exanple of
“PCR Using a 3:1 c’dGIP: dGIP M xture” (Innis Il, p. 55).
However, now Innis Il states (Innis Il, pp. 56 and 58,

bridgi ng para.):

In our initial publication describing the use of c’dGIP
for structure-independent PCR (M Conl ogue et al. 1988),
we pointed out that PCRs with c’dGTP (or m xtures of
c’dGIP
and dGTP) appeared to be less efficient on nost tenpl ates
than were PCRs with dGIP al one. This has now been shown
to be incorrect. W have discovered that PCR products
containing c’dGIP sinply do not stain efficiently with
et hi di um brom de, presumably because adj acent base
st acki ng
is dimnished in the c’dGIP-contai ning DNA. In fact, PCR
(including asymetric PCR) with c’dGIP is as efficient
as it is wwth dGIP for nost tenplates, and for difficult
tenpl ates, is vastly superior to PCR with dGIP al one.

| ndeed, fromthese results it appears that the only
reason
to use a mxture of c’dGIP and dGIP is that incorporation
of sone dGIP is necessary for visualization of the
pr oduct
by et hi di um st ai ni ng.

Innis Il adds (Innis Il, p. 58, last para.):

We (McConl ogue et al. 1988) al so showed that DNA
anplified in the presence of 100% c’dGIP was cl eavabl e by
Taq | restriction endonuclease (T CGA). At that tine,
we had not tried digesting c’dGIP-anplified DNA with

other restriction enzynes. |In contrast, we show here
that incorporation of c’dGIP during PCR can interfere
wi th subsequent digestion by sone enzynes . . . . Under

the conditions of approximately 20-fold overdigestion,
about 95% of the dGIP-containing DNA was cleaved. 1In

- 15 -
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contrast, the c’dGTP-containing DNA (a 3:1 mx with dGIP)
was cleaved only 10 to 20% by EcoRI . . . and Pstl
and about 50% by Hi ndl |

3. Pri ma facie obviousness under 35 U.S.C. § 103

The exam ner has the initial burden to establish a prim
faci e case of obviousness under 35 U.S.C. 8§ 103. |[In re Fine,
837 F.2d 1071, 1074, 5 USPQ 1596, 1598 (Fed. Cr. 1988); In re
Pi asecki, 745 F.2d 1468, 1472, 223 USPQ 785, 788 (Fed. Cr
1984). The prior art references used to support prim facie
obvi ousness nust be read for everything they fairly would have
taught a person having ordinary skill in the art. lnre
Bur ckel , 592 F.2d 1175, 1179, 201 USPQ 67, 70 (CCPA 1979); ILn

re Lanberti, 545 F.2d 747, 750, 192 USPQ 278, 280 (CCPA 1976).

In that light, we revisit the references upon which the
examner relies. It is instructive first to study the
Background of the Invention Innis | describes. Most
especially, Innis | teaches (Innis Il, col. 2, |I. 51-65):

Scientists working in areas not involving the
pol ynerase chain reaction have observed that certain
nucl ei ¢ acid sequences can form stabl e secondary
structures, such as palindromc hairpin | oops or
conpressed regions. Because the presence of such
structures can lead to anomal ous mgration patterns
during gel electrophoresis, i.e., as in DNA sequencing,
researchers attenpted to find nmeans for preventing the
formati on of secondary structures in nucleic acids.
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Barr et al., 1986, Bio Techni ques 4(5):528-532, reported

t hat use of 7-deaza-2'-deoxyguanosi ne-5'-tri phosphate

(c’dGTP) in di deoxy-sequencing reaction m xtures hel ped

to resol ve abnormal and conpressed regions in the

sequenci ng gel s.

From t he above- quot ed background described by Innis |
and the Innis | disclosure as a whole, we find that persons
having ordinary skill in the art at the time this application
was filed woul d have understood that di deoxy-sequencing
processes do not necessarily involve the polynerase chain
reaction and woul d have consi dered the use of c’dGIP in
di deoxy-sequencing to help resol ve abnormal and conpressed
regions in the sequencing gels to be patentably distinct from
the use of c’dGIP in polynerase chain reaction m xtures for
structure-independent DNA anplification. Accordingly, we hold
that the examner erred in liberally extracting bits and
pi eces fromthe description of
each of the distinct processes described in Kremer wwth the
hi ndsi ght purpose of reconstructing the process appellants
claim “It is inpermssible . . . sinply to engage in a
hi ndsi ght reconstruction of the clained invention, using the

applicant’s structure as a tenplate and selecting el enents

fromreferences to fill the gaps.” 1n re Gornman, 933 F. 2d

982, 987, 18 USPQ2d 1885, 1888 (Fed. Cr. 1991). That the
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exam ner engaged in hindsight reconstruction of the subject
matter clained is evident in this case because, while Krener
routinely used 7-deaza-dGIP when sequenci ng by Sanger’s
di deoxy nethod and with a TAQuence sequencing kit because of a
high GC content of the tenplate DNA (Krener, p. 1712, Fig. 1
(A)), Krenmer appears not to have considered the use of 7-
deaza-dGIP in PCR analysis. See Figs. 2 and 3. Moreover,
Kremer’'s attenpts to determ ne the sequence of fragile X by
PCR anal ysis appears to have been foiled by unstabl e DNA
(Kremer, p. 1713, col. 3):

The fragile X genotype is characterized by an increased

anmount of unstable DNA that maps to the repeat. Most of

this unstable repeat and i ndeed nost of the repeat in
nor mal

chronmosones is lost during cloning and DNA anplification

by PCR, thus its exact nature nust renmain specul ative.
Thus we find no teaching in Krenmer, which would have |ed
persons having ordinary skill in the art to reasonably expect
success when anplifying unstable fragile X DNA by PCR with or
w thout the addition of 7-deaza-dGIP to the PCR reaction
m xture. Neverthel ess, even if persons having ordinary skill
in the art reasonably woul d have expected fromthe conbi ned

teachings of Kremer, Innis |, and Innis Il that the process

Innis | and Innis Il describe would have been useful for
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anplifying unstable fragile X DNA froma nucleic acid sanple
by conventional PCR, detecting the presence and size of said
anplified nucleic acid by conparison with known standards, and
determ ni ng whet her the individual source of the nucleic acid
sanple is a carrier for, or afflicted with fragile X, we find
that the conmbination of Innis | and Innis Il would not have
| ed persons having ordinary skill in the art reasonably to
expect to successfully performPCR analysis for fragile X
nucl ei ¢ acid sequences using c’dGIP substantially free of GIP
and dGTP, conpare the detection of the presence and size of
sai d nucleic acid sequences by known techniques, and reliably
determ ne whether the individual source of the nucleic acid
sanple is a carrier for, or afflicted with fragile X. Despite
the examner’'s portrayal of the teaching of Innis Il, we find
no less preference in Innis Il for using a 3:1 c’dGIP: dGITP
m xture than is indicated in Innis |

Innis Il refers to PCRwith c¢c’dGTP and PCR with c’dGTP and
dGTP in the alternative, i.e., “PCRs with c’dGIP (or m xtures
of c¢c’dGTP and dGIP)” (lnnis Il, p. 56, third |ine under
Results and Discussion). 1Innis Il admts to having previously
erred in suggesting that “PCRs with c’dGITP (or m xtures of

c’dGTP and dGIP) appeared to be | ess efficient on nost
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tenpl ates than were PCRs with dGIP alone” (Innis Il, p. 56
first five lines; enphasis added). 1In our view, Innis |
nei ther expressly states nor reasonably suggests that PCRs
with c’dGIP are nore efficient than PCRs with m xtures of
c’dGIP and dGIP. To the contrary, Innis Il teaches that “PCR
(i ncluding asymretric PCR) with c’dGTP is as efficient as it
is with dGIP for nost tenplates, and for difficult tenplates,
is vastly superior to PCRwth dGIP alone” (Ilnnis Il, p. 58,
first full sentence) and proffers PCRwith a 3:1 c’dGIP: dGIP
m xture as the preferred exanple of PCRwith c¢c’dGIP (Innis I,
p. 55). Moreover, Innis Il provides good reasons why persons
having ordinary skill in the art reasonably woul d have
preferred to use a m xture of c’dGIP and dGIP in a PCR
reaction m xture over c’dGIP substantially free of GIP and
dGTP, (1) “dGIP is necessary for visualization of the product
by ethidiumstaining” (Innis Il, p. 58), and (2)
“incorporation of c’dGIP during PCR can interfere with
subsequent digestion by sone enzynes” (lnnis Il, |ast para.,
second sent ence).

Accordingly, we find no notivation whatsoever in the
conbi ned prior art teachings, as a whole, to use c’dGIP

substantially free of GIP and dGIP during PCR over a 3:1
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c’dGIP: dGTP mi xture in nethods for ascertaining whether an
individual is a carrier for, or afflicted with Fragile X To
the contrary, c’dGIP:dGIP m xtures are preferred where, as
here, the presence and size of the anplified nucleic acid is
to be detected and conpared with known standards using
techni ques known in the art (Caim4l, para. c)).

“The consistent criterion for determ nation of
obvi ousness is whether the prior art would have suggested to
one of ordinary skill in the art that this process should be
carried out and would have a reasonable |ikelihood of success,
viewed in |ight

of the prior art.” 1n re Dow Chem cal Co., 837 F.2d 469, 473,

5 USPQ2d 1529, 1531 (Fed. Cir. 1988). Wth regard to nethod
of Clains 41, 10, 11, 15, 27, 6, 9, 34 and 35, the prior art
on its face reasonably provides persons having ordinary skil
inthe art with neither the notivation to perform appell ants’
met hod for reliably ascertaining whether an individual is a
carrier for, or afflicted with fragile X nor a reasonabl e

l'i kel i hood of success. W need not further consider the
evi dence to which appellants point in rebuttal, because we

hol d that the conbined teachings of Krenmer, Innis | and Innis
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Il do not establish a prinma facie case of unpatentability of
Claim 41 under 35 U. S . C
8 103. It should suffice for this panel to nerely point out
that the exam ner conceded during the course of his appearance
at Oral Hearing on May 3, 1999 that c’dGIP is expensive in
conparison to dGIP and did not deny and has not denied that
appel l ants’ argunents that Fu et al. (Fu), “Variation of the
CGG Repeat at the Fragile X Site Results in Genetic
Instability: Resolution of the Sherman Paradox,” Cell, Vol.
67, pp. 1047-1058 (Decenber 20, 1991), and other extrinsic
evi dence of record, support a finding that Krener, Innis |
and Innis Il would not have | ed persons having ordinary skil
in the art to carry out the process appellants claimwth a
reasonabl e |ikelihood of successfully performng the
substantial and practical function it was designed to perform
Kit claims 42 and 29-33 stand on a conpletely different
footing. W hold that, unlike method Claim41l, the kit
appel lants claimnerely conprises (O aim42; enphasis added):
a) “at |east one oligonucleotide prinmer capable of
hybri di zing to nucl eic acid sequences present within or
sufficiently near the FMR-1 GC-rich fragile site . . .7;
b) “7-deaza GIP” (i.e., 7-deaza GIP or 7-deaza dGIP); and
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c) “a PCRreaction mxture which is substantially free of
added GTP or dGIP.”

In Fig. 1. (A, Krener describes the follow ng (Krener,
p. 1712):

DNA sequence of 1.03-kb Pst | fragnment containing the
p(CCG , trinucleotide repeat. . . . For sequencing, the
1.03-kp Pst | restriction endonucl ease fragnment was
i sol at ed
from pfxal and subcloned into the Pst | site in M3 npl8.
The 530-bp Nhe | to Pst | restriction endonucl eases
fragnent was al so isolated from pfxal and subcl oned in
bot h
orientations into Xba 1-Pst | sites in ML3 npl8 and 19.
The difficulties in isolating M3 clones that spanned the
p(CCG , repeat in the reverse direction led us to use
doubl e- stranded sequenci ng of pfxa2 using oligo-
deoxyri bonucl eotide priners #201, 203, 204, 209, and
213. Al sequencing was performed wth Sanger’s di deoxy
met hod and with TAQuence sequencing kit (U S Bi ochem cal
Corp.). Because of high CG content of the tenplate DNA,
sanples were routinely prepared with 7-deaza-dGIP
denat ur ed
in a final concentration of 50%formam de at 90°C for 5
m n.
and | oaded onto sequencing gels imedi ately w t hout
al | owi ng
to cool .

Based on Fig. 1 and Krener’'s teaching at colum 1, paragraph
bridging colums 1 and 2, to columm 4, paragraph bridging
colums 3 and 4, we find that Kremer describes a nethod for
sequencing a 1.03-kb Pst | PCR DNA fragnment containing the
p(CCG, fragile X trinucleotide repeat using at |east one PCR
primer capable of hybridizing to nucleic acid sequences
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present within or sufficiently near the FMR-1 GC-rich fragile
site which are selected fromthe group consisting priners
#201, 203, 204, 209, and 213, 7-deaza-dGIP because of the high
GC-content of the tenplate DNA, and Sanger’s di deoxy net hod
and a TAQuence sequencing kit. W find that the PCR reaction
m xture used for, and the PCR prinmers and 7-deaza-dGIP
utilized in Kremer’s sequencing nethod all reasonably appear
to be substantially free of added GIP or dGIP and toget her
constitute a kit for use in DNA sequencing. Conpare the
findings on page 3 of the Second Suppl enental Exam ner’s
Answer :

Kremer teaches, in Figure 1B, anplification of a
region of the FMR-1 gene, “PCR products spanning the
p(CCGn repeat [a GC rich region] were generated.”

Kr emer
al so teaches using priners fromthe FVMR-1 GC-rich fragile
site (see figure 1A prinmers #203 and #213); detection
by hybridization with a | abel ed CGG repeat probe (Krener,
p. 1713, Fig. 3, caption, see for exanple |ines 18-22).
Moreover, we hold that the PCR reaction m xture of the
kit of appellants’ Caim42 may include GIP or dGIP and,
accordingly, the prelimnary functional |anguage does not
appear to further Iimt the clained kit for the utility

specified. Thus, since Innis | would have taught a person

having ordinary skill in the art that 7-deaza-dGIP alone is
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useful for sequencing DNA having a high GCcontent (lInnis |
col. 2, |I. 51-65) and Innis | and Il teach that a 3:1

c’dGIP: dGTP mi xture is preferred for use in structure-

i ndependent DNA anplification by PCR at | east when

vi sual i zati on of the product using known techniques is
required, it would have been prima facie obvious to a person
having ordinary skill in the art to use either 7-deaza-dGIP or
3:1 c’dGIP: dGIP mi xtures as the 7-deaza-dGIP additive
routinely used in the fragile X DNA sequenci ng process
described by Krener. Wiile aim42 is directed to “[a] kit
for determ ning whether an individual carries a nutation for
Fragile X,” it is apparent from appellants’ own specification
t hat opening the PCR reaction m xture to added GIP or dGIP
precludes reliable use of the full scope of the clainmed kit

for the determ nation indicated. Note that In re Dillon, 919

F.2d 688, 16 USPQ2d 1897 (Fed. Cr. 1990) (en banc), cert.

denied, 500 U. S. 904 (1991), instructs at 693, 16 USPQ2d at

1901:

_ Each situation nust be considered on its own facts, but

! is not necessary in order to establish a prima facie case
of obviousness that both [the] . . . key conponent[s] of

i conposition . . . be shown and that there be a suggestion
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in or expectation fromthe prior art that the clainmed .

conposition will have the sanme or a simlar utility as
one

new y di scovered by applicant. . . . In particular, the

statenent that a prima facie obviousness rejection i s not

supported if no reference shows or suggests the newy

di scovered properties and results of a clained .

[ conposition] is not the |aw

: The art provided the notivation to nmake the
cl ai med conpositions in the expectation that they would
have sim | ar properties.

Havi ng determ ned that the subject matter of C ains 42
and 29-33 woul d have been prinma facie obvious to a person

having ordinary skill in the art for sequencing of DNA with

hi gh GC content in view of the conbi ned teachings of Krener,

Innis I, and Innis Il,* the burden to present evidence to the
contrary shifted to appellants. 1n re Piasecki, 745 F.2d at
1472, 223 USPQ at 788. However, the evidence appellants

have submtted in rebuttal enphasizes the kit’s unexpected
utility in methods for reliably “ascertaining whether an
individual is a carrier for, or afflicted wwth Fragile X’
(Caim41l). W restate our holding that the kit appellants

claimis not limted for use in the nethod of daim4l. See

4 The exam ner cited Krenmer, Fig. 3, p. 1713, for its
description to include | abel ed probes for Southern bl ot analysis
of nolecular size in addition to sequence anal ysis (Sec. Suppl.
Ans., p. 3, first full para.).
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our earlier claiminterpretation. See In re Pearson, 494 F.2d

1399, 1403, 181 USPQ 641, 644 (CCPA 1974) (An old or obvious
conposition would not undergo a netanorphosis to a new or
unobvi ous conposition by |abeling its container to show that
the conposition is suitable for another purpose.)

Accordingly, we reverse the examner’s rejection of
nmet hod C ains 41, 10, 15, 27, 6, 9, 34, and 35 under 35 U S.C
8§ 103 in view of the conbined teachings of Krenmer, Innis |
and Innis Il and the exam ner’s rejection of nethod daimll
under 35 U.S.C
8§ 103 in view of the conbined teachings of Krener, Innis I
Innis Il, and Mullis. However, we affirmthe examner’s
rejection of Clainms 42 and 29-33 under 35 U.S.C. 8 103 in view
of the conbined teachings of Krener, Innis I, and Innis ||
Wiile we affirmthe exam ner’s conclusion to reject Clains 42
and 29-33 in view of the conbined teachings of Krener, Innis
|, and Innis Il, we do so on the basis of new interpretations
of the | anguage and scope of the invention of Claim42 and
prior art teachings which either differ markedly fromthose of
the exam ner or were not specifically considered by the
exam ner. Accordingly, our affirmance of the exam ner’s
rejection of Clainms 42 and 29-33 under 35 U.S.C. § 103 in view
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of the conbi ned teachings of Krener, Innis |, and Innis Il is
a NEW GROUND OF REJECTI ON UNDER 37 CFR § 1.196(b).

O her | ssues

The exam ner has not considered the full scope of the
subject matter clainmed as we have interpreted it. Here, as in
all cases, the exam ner nust determ ne what is being clained
before patentability under 35 U. S.C. § 102, or 103, or 112,

first paragraph, can begin to be considered. As In re More,

439 F.2d 1232, 169 USPQ 236 (CCPA 1971), instructs at 1235,
169 USPQ at 238:

[ T] he clainms nust be analyzed first in order to determ ne
exactly what subject matter they enconpass.

The first inquiry therefore is nerely to determ ne
whet her the clainms do, in fact, set out and circunscribe
a particular area with a reasonabl e degree of precision
and particularity. It is here where the definiteness of
t he | anguage enpl oyed nust be anal yzed--not in a vacuum
but always in light of the teachings of the prior art and
of the particular application disclosure as it would be
interpreted by one possessing the ordinary |evel of skil
in the pertinent art.

See also Inre Wlder, 429 F.2d 447, 450, 166 USPQ 545, 548

(CCPA 1970) (“Once having ascertai ned exactly what subject
matter is being clained, the next inquiry nmust be into whether

such subject matter is novel.”), and In re Geerdes, 491 F. 2d

1260, 1262, 180 USPQ 789, 791 (CCPA 1974) (“Before considering
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the rejections under 35 U.S.C. 88 103 and 112, we nust first
decide . . . [what] the clains include within their scope.”)

For exanple, we have conpared the prior art teaching to
the clai ned subject natter by interpreting the steps of Caim
41, i.e.:

c) detecting the presence and size of said anplified

nucl eic acid by conparison with known standards, and
usi ng

t echni ques known in the art; and

d) determ ning whether said individual is a carrier

for, or afflicted with Fragile X[;]
and the conposition of the Caim42 kit in a manner consi stent
with reliably “ascertaining whether an individual is a carrier
for, or afflicted with Fragile X’ (Claim41l) and the naned
parts of the kit of Claim42. Qur conclusions as to the
patentability of appellants’ clainmed nmethods and kits under 35
U S.C § 103, and under 35 U . S.C. 8§ 102 as the epitone of
obvi ousness, are limted thereby. However, the steps of C aim
41 appear to this panel to be so unclear and indefinite and
overly broad that the exam ner may wsh to and correctly
shoul d reconsi der the patentability of all clained nethods

under the second and then first paragraphs of 35 U S.C § 112.
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For exanple, given the phrase its broadest reasonabl e
interpretation consistent wwth the description of the clained
met hod in the specification,® what scope should be attributed

to the step of “c) detecting the presence and size of said

anplified nucleic acid by conparison with known standards, and
usi ng techni ques known in the art” (C aim4l; enphasis added).
Moreover, we are uncertain as to
the i ntended neani ng and scope of step “d) determ ni ng whet her
said individual is a carrier for, or afflicted with Fragile X’
(CAdaim41l) in the context of Cdaim4l which is drawn to a
“met hod for ascertaining whether an individual is a carrier
for, or afflicted with Fragile X conprising [the step of]

determ ning whether said individual is a carrier for, or
afflicted with Fragile X7

Accordingly, we remand this application to the exam ner

to consider anew of the patentability of the clainmed subject
matter under 35 U S.C. 8§ 112, second paragraph, 35 U S.C. §

112, first paragraph, and 35 U.S.C. § 103.

5 See Inre Zletz, 893 F.2d at 321, 13 USPQ2d at 1320.
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Concl usi on

W reverse the examner’s rejection of nethod Cains 41,
10, 15, 27, 6, 9, 34, and 35 under 35 U.S.C. § 103 in view of
the conbi ned teachings of Krener, Innis |, and Innis II

We reverse the examner’s rejection of nethod Caimll
under 35 U.S.C. 8 103 in view of the conbi ned teachings of
Kremer, Innis I, Innis Il, and Miullis.

W affirmthe examner’s rejection of Clains 42 and 29-33
under 35 U.S.C. 8 103 in view of the conbined teachings of
Krener, Innis I, and Innis Il. This rejection constitutes a
NEW GROUND COF REJECTI ON UNDER 37 CFR 8§ 1.196(Db).

We remand this application to the exam ner for
consi deration anew of the patentability of the clainmed subject
matter under 35 U . S.C. 8§ 112, second paragraph, 35 U S.C. 8§
112, first paragraph, and 35 U.S.C. § 103.

The exam ner shall set a time for response to the NEW
GROUND OF REJECTI ON when he sets the tinme for response to
further action under 35 U S.C. § 112, second paragraph, 35

US C 8§ 112, first paragraph, and 35 U.S.C. § 103.
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This application, by virtue of its "special" status,
requires an imedi ate action. MPEP 8 708.01(d). It is
i mportant that the Board of Patent Appeals and Interferences

be informed pronptly of any action affecting the appeal in

this case.
AFFI RVED- | N- PART:; 37 CFR 8 1.196(b): REMANDED
TEDDY S. GRON )
Adm ni strative Patent Judge)
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